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Jingmei Qiu 5d. PROJECT NUMBER 5e. TASK NUMBER 5f. WORK UNIT NUMBER Objectives. This is a three-year YIP project from Dr. Jing-Mei Qiu from University of Houston. We propose to develop a very high order mesh-based numerical method for multi-scale kinetic simulations.
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Status of effort. The PI has made her effort in developing robust, efficient and high order multi-scale numerical algorithms for kinetic equations with her group members. Truly multi-scale and multi-dimensional approaches have been developed for the kinetic simulations with potential applications to plasma physics and rarefied gas dynamics. During 2012-2015, the PI and her group members have published/submitted sixteen papers in top journals in the field. These include eight papers published in Journal of Computational Physics, two papers published in Journal of Scientific Computing, one paper published in SIAM Journal on Scientific Computing, one paper published in SIAM Journal on Numerical analysis, one paper published in Monthly Weather Review, and three papers being submitted/under revision.
Accomplishments/New Findings. The PI, together with her group members, have been involved in the following research activities in the development, analysis and applications of efficient, robust and high order numerical approaches for kineticscale, hydrodynamic-scale and multi-scale simulations. In particular, the following topics are being pursued.
1. Development and analysis of high order asymptotic preserving schemes for kinetic equations in the diffusive and hyperbolic limits, see our publications [7, 11, 16] .
2. Development and analysis of high order maximum principle preserving and positivity preserving methods for convection-diffusion equations. Specific schemes we consider include the high order finite difference, finite volume and finite element DG methods, see our publications [4, 12, 13, 14] .
3. Development of high order DG schemes with kinetic fluxes for Navier-Stokes (NS) equations, see our publications [8] .
4. Development of semi-Lagrangian discontinuous Galerkin (DG) on the cubed sphere on global transport problem, see our publications [5] .
5. Error analysis of integral deferred correction method for solving stiff problems, such as singular perturbation problems. Specific schemes we consider are implicit Runge-Kutta (RK) methods for stiff problems and implicit-explicit RK methods for temporal multi-scale problems, see our publications [10] .
Personnel Supported. The PI is supported by this grant via one month summer salary per year. Besides, one postdoc associate (Dr. Tao Xiong), one research associates (Dr. Hongqiang Zhu) and one graduate student (Mr. Xiaofeng Cai) are either fully or partially supported by this grant.
Publications. There are thirteen papers published/accepted in top journals in the field, since the project has been funded in 2012.
